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Limbic encephalitis and hyperactive foci on PET scan
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Two cases of patients with paraneoplastic limbic encephalitis, difficult to control seizures, and unilateral hippocampal hyper-
metabolism on positron emission tomography (PET) are described. Two women aged 33 and 61 presented with uncontrolled
complex partial seizures, profound memory loss and cognitive decline. One was later diagnosed with breast cancer and the
other with lung cancer. Video-EEG on the first patient recorded multifocal sharp waves and bilateral independent seizure on-
sets. The second patient had no epileptiform discharges and bitemporal ictal onset, even though the clinical seizures suggested
a right temporal onset. Magnetic resonance imaging (MRI) was normal in both patients. PET scans obtained in the interictal
state showed right hippocampal hypermetabolism in both patients. In the second patient, the lung cancer was irradiated with
resolution of seizures and improvement of memory function. A PET scan six months later was normal. Subsequent seizure
recurrence and worsening of memory led to the discovery of widespread metastases. Limbic encephalitis should be considered
in the differential diagnosis of intractable partial epilepsy, particularly if accompanied by severe memory loss and cognitive
decline. Treatment of the underlying cancer may be lead to improved seizure control. Hippocampal hypermetabolism may be a
common feature on PET, and may indicate subclinical seizure activity.
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Limbic encephalitis was first described in 1960 by
Brierley et al.1 who reported three cases of subacute
encephalitis in patients with lung carcinoma. Since
then it has been reported as a paraneoplastic syndrome
seen mainly, but not only, in patients with small cell
lung cancer2–4. Clinical features reflect damage to lim-
bic structures and include memory loss, confusion, be-
havioral abnormalities and seizures1–5. Investigations
usually show antineuronal antibodies in the serum and
CSF3, 4, 6, 7. Magnetic resonance imaging (MRI) stud-
ies have shown an increased signal intensity on T2
weighted images in one or both hippocampal forma-
tions3–5, 7–11. We report two patients with paraneo-
plastic limbic encephalitis whose positron emission to-
mography (PET) scans showed focal unilateral mesial
temporal hypermetabolism and discuss the possible
significance of this finding.
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A 33-year-old right-handed woman developed
seizures 4 months prior to evaluation in this center. She
originally had 3–4 spells of confusion and disorienta-
tion and 1 week later had a generalized tonic–clonic
seizure, for which she was admitted to an outside hos-
pital. She had a normal MRI scan of the brain and an
electroencephalography (EEG) that showed multifocal
epileptiform discharges, most prominent in the right
frontotemporal region. CSF analysis revealed a WBC
count of 28 (100% lymph), protein was 28, glucose 57;
IgG index was elevated. She was initially started on
phenytoin and phenobarbital but continued to have
frequent brief seizures with staring, oral automatisms
and altered awareness and was started instead on car-
bamazepine. She was also treated with acyclovir for
presumed herpes encephalitis. She later developed vi-
sual hallucinations, agitation and paranoid delusionsc© 1999 BEA Trading Ltd
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Fig. 1: FDG-PET scan of patient 1. The glucose metabolism
in the right hippocampus (arrowhead) was 97% greater than
in the homologous left hippocampus and 83% greater than in
the right lateral temporal cortex. The right lateral temporal
glucose metabolism was 15.4% less than the homologous
left lateral temporal metabolism.
Fig. 2: Left. First FDG-PET scan of patient 2. The right
hippocampal area of increased uptake (arrowhead) had 53%
more FDG uptake than the homologous left hippocampus
and 43% more uptake than the lateral temporal regions. The
lateral temporal FDG uptake was not significantly
asymmetrical. Right. Repeat PET scan, after treatment for
lung cancer, showing no asymmetry in uptake between the
hippocampi or lateral temporal regions.and was treated with Moban. Her course thereafter
was complicated by recurrent seizures, psychotic out-
breaks and an encephalopathic state. She was tried
on several combinations of antiepileptic drugs includ-
ing phenytoin, carbamazepine, sodium valproate and
primidone. At the time of evaluation at our center,
4 months after the onset of her illness, her family re-
ported three different types of seizures. The first was
similar to her initial seizures, with staring, unrespon-
siveness and oral automatisms. She also had episodes
of unresponsiveness and right facial and hand jerk-
ing or left facial and hand jerking. She was taking
carbamazepine, sodium valproate and methsuximide.
A PET scan showed an area of increased uptake in
the right hippocampus (Fig. 1). She had a 6-hour
EEG-video study during which two seizures were
recorded. The first seizure consisted of left facial jerk-
ing followed by unresponsiveness. Concomitant EEG
showed a bihemispheric ictal discharge that was most
prominent in the right frontocentral region. The sec-
ond seizure consisted of staring followed by jerking
of the right facial muscles. Concomitant EEG showed
a bihemispheric ictal discharge that was most promi-
nent in the left temporal area. Interictal recordings
revealed epileptiform discharges seen independently
in the right frontal, left frontal and left temporal re-
gions. Seizure control was eventually improved on
a combination of sodium valproate and phenurone.
Her illness evolved to a dementia with severe memory
deficits. She was eventually readmitted to the hospital
with metastatic breast cancer. Autopsy studies showed
evidence of severe bilateral loss of hippocampal pyra-
midal neurons and chronic gliosis, which was more
pronounced on the left.
CASE REPORT 2
A 61-year-old-right-handed woman developed periods
of disorientation and difficulty with short-term mem-
ory as well as personality changes. She also had spells
lasting 60 to 90 seconds which were characterized by
freezing, staring, attempting to grab someone around
her and well formed but inappropriate speech, and
followed by periods of confusion. She was hospital-
ized after her first generalized tonic–clonic seizure
and was started on phenytoin. Her family noticed a
decline in cognitive functions and generalized tonic–
clonic seizures recurred. She was rehospitalized and
MRI of the brain was normal. CSF analysis revealed a
WBC count of 19, an RBC count of 10, a glucose of 78
and protein of 19. She was started on acyclovir for pos-
sible herpes encephalitis. She continued to have two
to three ‘lighter’ seizures daily and occasional gen-
eralized tonic–clonic seizures. She could not tolerate
sodium valproate, and carbamazepine caused hypona-tremia and leukopenia. Her family also noticed further
difficulties with memory and cognitive functions and
personality changes.
The patient was admitted to the epilepsy unit 4
months after the onset of symptoms. During 4 days
of continuous EEG-video monitoring she had seven
complex partial seizures characterized by staring, lip
smacking, left upper extremity posturing, right upper
extremity automatisms and occasional well formed but
senseless speech. Concomitant EEG showed bitempo-
ral 2–3 Hz ictal discharges. A PET scan showed a fo-
cal area of increased uptake in the right anterior hip-
pocampus (Fig. 2). A chest X-ray and later a CT scan
of the chest showed a mass later diagnosed as small
cell lung cancer. Serum and CSF antineuronal antibod-
ies were negative. She received radiation therapy and
seizures were controlled for the following 6 months. A
repeat PET scan (6 months after the first one) was nor-
mal (Fig. 2). Approximately 3 months later she had re-
currence of seizures, and was found to have metastatic
disease in the liver and lymph nodes.
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process itself.MRI of the brain was normal in both our patients.
Several authors have reported abnormalities in the
temporal lobes on MRI of the brain in patients with
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ages which can later be replaced by temporal atro-
phy3–5, 7–11. Other authors report normal MRI of the
brain12, 14. A common feature shared between our pa-
tients and others with a normal MRI scan is that imag-
ing was performed relatively early in the course of the
illness.
Limbic encephalitis has been associated with the
anti-Hu antibody, particularly in patients with small
cell lung carcinoma3, 4, 7 but also with other tumour
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tients with paraneoplastic limbic encephalitis and neg-
ative antineuronal antibody titers4, 6, 11, 12, and others
of patients with paraneoplastic limbic encephalitis and
‘atypical’ antineuronal antibodies9, 10. It is likely that
we do not yet recognize all the neuronal antibodies in
paraneoplastic syndromes which may explain the neg-
ative results in some reports as well as our patient. In
this patient, the clinical diagnosis of limbic encephali-
tis is strongly supported by the remission of seizures
and improvement in mental status with treatment of
lung cancer, then loss of seizure control 6 months later
is associated with cancer recurrence.
In conclusion, although uncommon, limbic en-
cephalitis should be considered in patients who
present with intractable seizures, particularly when ac-
companied by profound memory loss and behavioral
changes. It is difficult to establish with certainty the
cause of focal hypermetabolism seen on PET scan in
some of these patients but our results suggest that it
may be related to subclinical seizures rather than a
stage of the underlying disease process.
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